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the flood stage there, was reached on May 25 and the 
water remained above that point until July 14, a period of 
50 d a p .  It was above the 20-foot stage for over a month, 
which meant that nearly d the basements in the business 
district were wholly or partidy inundated during that 
time, except where pumps were empIoyed to keep them 
dry. The highest stage recorded was 34 feet on the 
evening of June 8, just equaling the m&ximum stage of 
the flood of 1903. 
The industries in the city of Portland which were 

chiefly dected were the warehouse and dock interests 
along the water front, and the wholesale and retail 
houses which depended on their basements for storage 
or other u oses. These interests were in close touch 

advice which enabled them to act intelligent1 in nioving 

hone companies sustained some losses, chiefly to pole hes dong the river. The underground system of the' 
electric com any was somewhat interfered with, but the 
loss in this hect ion was only nominal 

The heaviest financial losses occurred outside the city 
and were sustained by the railroads operating along the 
Columbia River and by the Columbia River fisheries. 
The latter are 
repairing their &h wheels which have been damager;; 
drift material, but their main loss is less direct and not so 
easily estimated. It is involved in the loss of pack 
occasioned by the discon tinuance of fish wheels, seines, 
and tra s for when the river is ris' rapidly there is so 
much 
and giU net fishermen are interferefwith similarly. 

Those depending on farm land and pastura e at low 
elevations are prepared to experience some 7 oss each 
year from h' h water. Their loss-is principally the loss 
of cro s a n r t h e  use of their cows, since the proceeds 

after the stock, when the owners thenisekes have no 
high land to pasture them on. Mone loss from d e  
stroyed crops was large in many IocaTities this year, 
but this may be offset to some extent by the crop plant,ed 
after the flood. 

redicthns were issued twice daily at the 

distribution by means af the weather map, the daily 
press, and the telephone. The circulation of the daily 
weather map was almost doubled during the time of 
high water, Itnd the telephone was in such constant 
use that an employee was detailed for 4 tune to. the 
exclusive duty of answering calls. The forecasts were 
quite accurate and gave general satisfaction. 

An interesting attempt to deduce a formula for fore- 
casting river stages at The Dalles one day in advance 
from stages recorded at Lewiston, Idaho, 011 the Snake 
River, and at Wenatchee, Wash., on the Columbia,' has 
been made by engineers in the United States Geological 
Survey. It IS based on the assumption that an increase 
of 1 foot in g e height gives an increase in discharge of 

at Lewiston and at The Dallea. 
StatiStieS of cstimted money loss om p o d  and amount saved by timely 

(1) Money value of property deatro ed, or amount of dam- 
agee, including railrosds anc?excluding cro s . . $107,388.47 rj Money value of crops deatmyed or amount of I!*. 92,645.00 

3 Money value of loaeea occaraoned by enforced Buspen- 
don of buainese through flood, including wages of 
em loyees -. . ._ _ _ _  .- -. - -. . .__. - - .. -. . . . __. . _ _ _ _  91,220.00 

(4) Coat os removing or protactiq goods in flooded base- 
menta and worehoueee (in a t y  of Portland) _ _  - - - - - 4,321.00 

(6) Money value of roperty aaved by flood wlvninga of 

with the f ' P  oca office of the Weather Bureau and received 

their merchandise to safer levels. Telegrap Tl and tele- 

ut to considerable expense each 

that none of these ap '"H lances can operate, 

from t Yl e sale of milk and cream go to the arty looking 

Weather B ureau office in Portland, and were given wide 
Flood 

12,000 second- P eet at Wenatchee and 18,000 second-feet 

fi J wamngs. 

the Weather 8 ureau .............................. 101,370.00 

JULY, 1913 
FLOOD AT BOISE, IDAEO. 

By EDWAED L. WEUS, 8ectlon Director. 

On the afternoon of July 34, 1913,. there occurred a 
most unusual flood at Bolse. The city is situated on 
the river bottom, which slo es gentl from the foothills 
of the Boise Mountains to t f le Boise giver. Most of the 
ulches opening from the hills adjacent to the city are 

%ry, except when the snow is melting or when unusual 
preci itation occurs. Hulls Gulch naturally carried a 
sm a 3  flow of water, but most of this has been diverted 
to contribute to the water supply of the city and of the 
military post. The water commg down this gu1c.h origi- 
nally found its way to the river, over the surface, by a 
rather poorly defined channel, the course of which changed 
frequently, owing to the heavy deposit of sand carned. 
In recent years the small remainbig flow has been con- 
fined in a wooden flume for several blocks and has then 
been turned into the sewer. 

The latter part of July and fore part of Au ust usually 

of rain a t  Boise. The normal amount for the period 
from July 17 to August 11, inclusive, is but 0.08 of an 
inch. On July 23,1913, rain began in the afternoon and 
from that time until the evenin of the 26th showers 
were of frequent occurrence. % n the 24th rain fell 
almost continuously from 6.25 a. m. until after midnight. 
At 2.42 p. m. the intensity of the rainfall suddenl in- 
creased and in the next 7 minutes 0.13 of an inch o 9 rain 
fell. After the heavy rain was over in the city the 
shower could be seen passing over the hills to the north- 
east of the city. About 3.45 p. m. the water began to 
flow out of H u h  Gulch in such quantities that the flume 
was 110 longer sufficient to carry it, and in a few minutes 
the water came over the dam a t  the head of the flume 
and overspread that part of the city. An area approxi- 
mately three blocks wide and extending from the mouth 
of Hulls Gulch to Fairview dddition was more or less 
seriously flooded. Cellars were iUed with water and 
lawns were covered with sediment. The damage was 
worst above the Perrault Canal, where water entered 
many houses and many lawns were ruined. The flow 
ceased almost as suddenly as it had begun, and b 6.30 
. m. the water had receded from most of the d ooded i is tric t . 
Later in the evenin the writer made a short trip up 

the gulch, locatin the B igh-water marks and ascertaming 
that practically t % e entire flow had come from above the 
u per reservoir of the Boise Artesian Hot & Cold Water 

Pch- cp., o which is about 1 mile above the mouth of the 
On the afternoon of the 36th the writer walke over 

the greater part of the watershed, to note the effects of 
the storm. The entire watershed above the reservoir 
showed evidence of hea recipitation, but there was 
no evidence o ' any p a r t i c x r b  heavy downpour in any one 
place. The erosion was greatest about 4 miles above the 
mouth of the dch, but this was probably due to the 
steep pitch an f sandy nature of the soil in that section. 
That a eat quantit of water had fallen was evidenced 
by the !T act that poo Y s were standing practically on the 
tops of the ridges, and even the crowns of the ridges bore 
marks of runnmg water. 
On the afternoon of the 29th Mr. J. B. Marcellus, 

deputy cit engineer, took measurements from which to 
compute de flow of water.  is report follows: 

In company with Edward L. Wells, section director of the Weather 
Bureau, we attam ted an approxmathn of the quantity of water that 
came down HuIls &uIch, due tc, an extremely heavy downpour of rain 
on the afternoon of July 24. 

We went up the gulch to where the water WBB confined to a channel 
approximately 56 feet wide, and the point of C ~ O M  section WBB taken 

pass without the occurrence of any considera 5 le amount 
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directly op ’te of what ie called Frank Eaetman Park, and about 
1,OOO or 1 , g f e e t  above the Boise Artesian Hot L Cold Water CrJ.’S 
(middle) rewrvoir. The channel at this point is fairly regular and 
nearly straight for about 1,OOO feet. We took the c r o ~  section with an 
18-inch Y level and found the bottom to be practically level. The high- 
water marks were determined by the wash indicated in the nearly 
perpendicular aide of the channel, and were indicated by slight demar- 
catJons and the deposit of slight d6bris. The channel at this point ir 
practically entirely in sand, although mme howldem, u to G or 8 
inches in diameter, show in the bottom, about half b e d d J  

That the velocity must have been very great is indicated by a stone 
about 2 feet long by 8 inchea square, which evidently had been washed 
down by the water. The amount of water running into the channel 
can not be determined with any degree of accuracy, and the results 
which we obtained are to be taken only ae an approximation. 

The width of the channel, aa stated, was 56 feet, and the average 
depth of water 5.1 feet 80 that the water area was 385.6 square feet. 
A very u n i f o r m p  oi3 feet er hundred, or 1 foot in 33), waa found. 
Using n=35, in utter’s formukgivea a velocitv of 19.9 feet per second, 
and a quantity of 5,712 cubic feet per second. Using n=40 feet in 
Kutter’s formula gives a velocity of 17.4 feet per second, and a qunn- 
tity of 4,998 cubic feet per second. 

?he values of “n” were taken f2m Hand Books of Trautwine, %e, 
and Merriam. Trautwine says: 11 should be taken aa 30 in‘lcanals 
in bad order and regimen and strewn with detritus.” Frye says: n=35 
for canals and rivers in bad order wi th  great uantities of stones and 
weeds, and uae n=40 for rivers in extremely%ad condition.” Mer- 
nam says: “Use n=35 in channels in gravel in bad condition, strewn 
with stonea and detritus.” Thus the use of n=35 can be construed 
a& fairly accurate and n=40 SB conservative. 

The streeta in the north end of town, which were f l d e d ,  are nearly 
all 60 feet wide, and if five atreeta were flooded to a depth of 1 foot the 
quantity of water would be nearly the same SB that found by the 
mwurementa indicated above. 

Inquiry as to the time of beginning and ending of the 
flood leads to the conclusion that it was nearly at  its 
maximum height for a roximately 45 minutes, after 

mate of 5,000 cubic feet per second for a‘period of 40 
minutes would be fairly re resentative of the total 
amount of water. This wo& make 12,000,000 cubic 
feet, or 275 acre-feet. The area of the watershed above 
the up er reservoir is approximately 5 square ndes, 

over the watershed of 1.05 inches. Mr. Clyde Baldwin, 
in char e of the Water Resources Branch of the United 
Statas %eological Survey in Idaho, estimates that for 
such a heavy rain on so steep a slo e as is found over 
most of the Hulls Gulch watershe 2 the run-off would 
be 50 per cent of the total rainfall. This would give an 
average rainfall over the watershed of 2.10 inches. 

The ad’amnt gulches discharged a considerable amount 
of water, il ut  not sufEcient to cause serious damage, hence 
it is probable that the heavy portion of the storm was 
confined to the Hulls Gulch watershed. This bein true, 
it is probable that part of the watershed receive f more 
than the average amount, while other parts would re- 
ceive leas. There is, however nothing to indicate the 
occurrenm of an th’ more than a very heavy shower, 
and had it not r f  een or the steep slope of the country 
and the narrow outlet of the gulch, which concentrated it, 
the storm would not have been classed as a cloudburst. 

wbich it s u d d d y  rem $8 e . It is believed that an esti- 

hence t f e run-off would represent an average rainfall 

A notable feature of the storm was that it was not a+ 

T te  closing storm of the rainy period reached its 
reatest intensit about 5 p. in. on the 26th, when the 

occurred. The rainfall amounted to 0.13 of an inch in 2 
minutes, 0.23 of an inch in 5 minutes, and 0.26 of an 
inch in 10 minutes. In  the hills, a short distance from 
the city, the rainfall at  this time was very slight. 

com anied by thunder. 

feaviest short townpour 9 in the history of the station 

WINDSTORX AT SEATTIZ, WASH. 
By 0. N. SALISBUBY. 8ection Director. 

A aha wind squall, or, as some considered it, a small 

intensity and extent., occurred at Gadison Park, in the 
northeast suburbs of Seattle, on the Sth, at  about 4 p. m. 
The disturbance was scarcely over a minute in duration. 
A black, t-hreatening cloud (several were sure it was a 
funnel-shaped one) at  a he’ ht of 25 to 75 feet, swept 
rapidly down East Madison B treet toward the northeast 
to the lake (Lake Washington) shore at  Forty-third and 
Madison. At the moment of its arrival a wind blast 
s rung up instantly and blew with violence. Some said 

in’ured, but two or three ersons were blown down; 

eral trees were broken in twam, and there was much 
damage to trees and shrubbery in the vicinity. A tower 
on an old pavilion in the park was blown down; eati- 
mated damage $500. The damage to trees, shubbery, 
etc., in the little ark was estimated at $200. A large 
chestnut tree was { roken short off (no evidence of twist- 
ing) about half way UP at a point about 9 or 10 inches 
in diameter. A large brnnch, 6 or 7 inches in diameter, 
was broken from a sycamore tree, and a large cotton- 
wood tree was broken short off half way up (some 40 
feet from ground) at a point 7 or 8 inches in diameter 
All of these fell toward the north. 

At Fortieth and Madison, the Thomas Place, or “Old 
Homestead,” several trees in a yard, full of large trees 
and shrubbery, were broken off. A large locust was shat- 
tered. A fir, or spruce, about 9 or 10 inches in diameter, 
was broken short’off 25 or 30 feet from the ground. 
Several other trees in the yard were broken off, and 
many branches of a line of cottonwoods in front were 
str i  ped off. Four panels of an old, decayed fence 
(piget) were prostrated. Everything fell toward the 
north. A greenhouse of tho Washington Floral Co. had 
many panes of glass broken. At the Hill ostrich farm, 
Forty-first and Madison, 30 rods of a close boarded fence 
were prostrated; the fence was old and shaky. 

There was to me, when I investigated next morning, 
no evidence of a whirl, but every evldence of a straight- 
line squall. 

whirlwin 3) of n nature resemblin a tornado of small 

t E e roar of the wind was terriilc. No one was killed or 

ot h era saved themselves by c!&yging to fences, etc. Sev- 


